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Abstract
Purpose: Syndemics, or the co-occurrence and interaction of health problems, have been examined extensively
among young men who have sex with men, but their existence remain unexamined, to our knowledge, among
sexual-minority (i.e., lesbian, gay, and bisexual) women. Thus, we investigated if syndemics were present
among young sexual-minority women, and if sexual-orientation discrimination was an independent variable
of syndemic production.
Methods: A total of 467 sexual-minority women between the ages of 18 and 24 completed a cross-sectional
online survey regarding their substance use, mental health, sexual behaviors, height, weight, and experiences
of discrimination. We used structural equation modeling to investigate the presence of syndemics and their re-
lationship to sexual-orientation discrimination.
Results: Heavy episodic drinking, marijuana use, ecstasy use, hallucinogen use, depressive symptoms, multiple
sexual partners, and history of sexually transmitted infections (STIs) comprised syndemics in this population
(chi-square= 24.989, P = .201; comparative fit index [CFI] = 0.946; root mean square error of approximation
[RMSEA]= 0.023). Sexual-orientation discrimination is significantly and positively associated with the latent
syndemic variable (unstandardized coefficient= 0.095, P< .05), and this model fit the data well (chi-square=
33.558, P= .059; CFI= 0.914; RMSEA= 0.029). The reverse causal model showed syndemics is not an indepen-
dent variable of sexual-orientation discrimination (unstandardized coefficient= 0.602, P> .05).
Conclusions: Syndemics appear to be present and associated with sexual-orientation discrimination among
young sexual-minority women. Interventions aimed at reducing discrimination or increasing healthy coping
may help reduce substance use, depressive symptoms, and sexual risk behaviors in this population.
Key words: depressive symptoms, discrimination, sexual-minority women, sexually transmitted infections, sub-
stance use.
Introduction
Young sexual-minority women (YSMW; includinglesbians, gays, and bisexuals, and women with same-
sex behaviors, attractions or relationships) are disproportion-
ately burdened by a variety of mental and physical health
problems.1–17 Multiple studies of adolescents demonstrate
that YSMW are at greater risk for depression, smoking,
heavy episodic drinking, and other illicit drug use compared
to their heterosexual counterparts.2–9 Additionally, YSMW
are at least as likely as heterosexual women to engage
in risky sexual behavior and acquire sexually transmitted in-
fections (STIs).10–14 Research also consistently finds that,
compared to heterosexuals, sexual-minority women are at
higher risk of overweight and obesity,15 and these weight dis-
parities begin in adolescence and early adulthood.16,17
These disparate health problems and risk behaviors among
YSMW are likely interrelated, as they are often found to in-
teract or co-occur with each other in other populations. In the
general population, for example, both depression and heavy
alcohol use have positive relationships with obesity.18–21
Depression and substance use are also associated morbidities
among youth; notably, these relationships are stronger for
girls than boys,22 and among boys, are stronger for sexual-
minority individuals than heterosexuals.23 Research on the
co-occurrences of multiple health disparities among YSMW
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is limited. However, studies show depression and substance
use are associated with sexual risk behaviors among
YSMW,24 and depression is prospectively associated with al-
cohol use.25 Thus, existing empirical evidence suggests that
these disparate health problems are not unrelated, but likely
co-occur among YSMW.
Syndemics theory offers a holistic approach to investigating
the aforementioned epidemics that disproportionately burden
YSMW. Counter to traditional biomedical approaches exam-
ining a single health problem or disease, syndemics theory
aims to characterize how multiple health problems co-occur
and interact—forming a syndemic that exacerbates overall
well-being in a population.26,27 For example, among young
and adult sexual-minority men, empirical investigations
show how co-occurring health problems and risk behaviors,
like depressive symptoms and substance use, explain differ-
ences in HIV serostatus and risk behaviors.27,28 Syndemics
can consist of ‘‘somewhat different components, correlates,
and expressions across different places and populations.’’29
Because there is no research, to our knowledge, about the ex-
istence of syndemics among YSMW, a first step is to examine
the relatedness, or co-occurrences, of health problems more
prevalent among YSMW than heterosexuals.
Another important component of syndemics theory is elu-
cidating how sociocultural mechanisms (e.g., adversity, mar-
ginalization) produce and perpetuate co-occurring epidemics
within certain populations. One sociocultural phenomenon
salient to the lives of YSMW is sexuality-related discrimina-
tion. As a group, sexual-minority people report significant
levels of discrimination,30 and sexual-minority women re-
port greater levels of everyday and lifetime discrimina-
tion than other women.31 Furthermore, the limited body of
research on sexual-orientation discrimination indicates that
sexual-minority individuals’ exposure to discrimination is
positively correlated with mental health problems and sub-
stance use disorders.30–33 For sexual-minority men, studies
show how experiences of sexual-orientation discrimination
throughout the life-course are positively related to syndem-
ics.34,35 Because young sexual-minority men and women re-
port experiencing similar stressors (e.g., sexual-orientation
discrimination) and similar health disparities (e.g.,mental health
problems, substance use), there is evidence to suggest that, if
syndemics are present among YSMW, sexual-orientation dis-
crimination is a significant correlate of syndemics.
This study investigated syndemics in a population of YSMW.
First, we examined if syndemics were present and comprised
of the most concerning and disparate health problems and
behaviors experienced by YSMW. Second, we tested if sexu-
al-orientation discrimination was associated with syndemics.
Methods
Study design and population
The current investigation uses data from a cross-sectional
online survey conducted in 2011 (the Michigan Smoking and
Sexuality Study [MSASS]; henceforth referred to as ‘‘Parent
Study’’). The Parent Study included women 18–24 years old
who identified as a sexual minority (i.e., lesbian, bisexual,
queer, or something else other than heterosexual/straight)
or who had sexual experiences with a woman in the past
year. However, since the current investigation examines
sexual-orientation discrimination, we restricted analyses to
women who self-identified as a sexual minority (i.e.,
reported a non-heterosexual identity), as those who have
had sexual experiences with women but do not identify as
a sexual minority may not face the same type of social stress-
ors as self-identified YSMW.36 The Parent Study invited par-
ticipants to complete the web-survey using multiple forums,
including Facebook ads and peer referral. Recruitment ef-
forts were focused largely in Michigan, but did not require
Michigan residence. Thus, half the sample currently resided
in Michigan, while the second half lived in other states.
Recruitment methods are described in detail by Johns et al.
(2013) in the American Journal of Community Psychology.37
To reduce biases attributable to fraud and/or duplication dur-
ing online data collection, the Parent Study used best prac-
tices38 to remove duplicates and falsified entries from the
final sample. Study data were protected by a Certificate of
Confidentiality. All study procedures were approved by the
University of Michigan Institutional Review Board.
Measures and Variables
Demographics
Women were asked questions about their age, race/ethnic-
ity, neighborhood type (i.e., urban, rural, suburban, other),
and highest education attained. Women were asked to report
their sexual identity/identities from a checklist: heterosexual;
lesbian or gay; bisexual; queer; other; or, ‘‘I don’t use a
label.’’ For women who reported more than one identity, we
asked them to select a primary identity using the following
item: ‘‘If you had to pick one of the above labels to best rep-
resent the way you think about yourself, which would it be?
Heterosexual; Lesbian or Gay; Bisexual; Queer; Other; No
Label.’’ Heterosexuals were removed from this analysis, and
we collapsed participants who selected ‘‘Queer,’’ ‘‘Other,’’
and ‘‘No Label’’ into a single category titled ‘‘Other.’’
Health problems and behaviors
We examined 11 health behaviors, symptoms, and prob-
lems disproportionately experienced among YSMW.
Heavy episodic drinking was measured with the question,
‘‘Think back over the last two weeks. How many times
have you had five or more drinks in a row?’’39 We dichoto-
mized this variable as any versus no heavy episodic use. Cig-
arette smoking was asked with the question, ‘‘Do you now
smoke cigarette every day, some days, or not at all?’’ We di-
chotomized this variable as any smoking (Every Day or
Some Days) versus no smoking (Not At All).
Individual questions asked about 30-day use of marijuana,
ecstasy, hallucinogens, cocaine, methamphetamines, ketamine,
gamma-hydroxybutyrate (GHB), crack, heroin, and pharma-
ceutical drugs not prescribed to them by a physician. From
these items, we created five dichotomous drug use variables:
marijuana use; ecstasy use; hallucinogen use; other illicit
drug use (this was aggregated because the numbers of partici-
pants who reported using each individual drug were small [n’s
ranged from 1 to 10]); and prescription drug misuse.
Depressive symptoms were collected via the 10-item Center
for Epidemiology Studies Short Depression Scale (CES-D
10).40 We used depressive symptoms as a continuous variable,
ranging from 0 to 26 in our sample. Higher scores indicated
more depressive symptoms (a= 0.73).
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Women were asked individual questions about oral, vagi-
nal, or anal sex with specific partners (i.e., women, men,
transgender men, and transgender women). Participants
who reported having sex with two or more partners in the
past 30 days were coded as having multiple sexual partners.
Participants were also asked, ‘‘Have you ever been told by a
medical person that you had a sexually transmitted disease
(STD) such as gonorrhea (GC, ‘‘clap’’), syphilis, Chlamydia,
genital warts, HPV, herpes, or hepatitis B?’’ Response op-
tions were dichotomous (Yes/No) for any STI.
To examine overweight/obesity, participants reported
their height (in feet and inches) and weight (in pounds).
We calculated body mass index (BMI; defined as weight in
kilograms divided by the square of height in meters), and
used a predetermined cutoff points of 25 and higher to cate-
gorize respondents as overweight/obese.41
Sexual-orientation discrimination
Multiple items assessed sexual-orientation discrimination.
Past-month discrimination was measured using questions
adapted from an experiences of racial discrimination scale
to include experiences of discrimination based on sexual ori-
entation.42 Nine questions asked about whether or not they
had encountered specific instances of discrimination in the
past 30 days. If participants responded affirmatively to an
item, they were asked if they perceived this to be related to
their sexual orientation or other characteristics (e.g., gender,
race/ethnicity, age). We summed all items that participants
deemed the oppressive act was due to their sexual orientation.
Scores ranged from 0 to 8, with higher scores indicating more
discrimination. Past-year discrimination was measured with
the following question, ‘‘People sometimes feel they are dis-
criminated against or treated badly by other people. In the past
12 months, have you felt discriminated against because some-
one thought you were gay, lesbian, bisexual, or transgen-
der?’’43 Response options were dichotomous as ‘‘Yes/No.’’
Data analysis
Descriptive statistics described sociodemographics, health
problems, health behaviors, and sexual-orientation discrimi-
nation for the whole analytic sample. We used Pearson corre-
lation coefficients and tests to examine bivariate associations
for health problems, behaviors, and discrimination. Descrip-
tive analyses were conducted in SAS 9.3 (Cary, NC).
Structural equation models were fit to investigate our pri-
mary research questions in a two-step model building ap-
proach. First, we examined which health problems and
behaviors, if any, comprised a single latent syndemic vari-
able. In the second step, we tested if sexual-orientation dis-
crimination was a correlate of the syndemic latent variable.
Maximum likelihood estimation with robust adjustment
was used to investigate all models because data were multi-
variate non-normal because of the inclusion of multiple
dichotomous variables.44 Model fit was assessed using sev-
eral statistics appropriate for multivariate non-normal data,
including Satorra-Bentler Chi-square tests, Comparative Fit
Index (CFI), and Root Mean Square Error of Approximation
(RMSEA).45,46 We considered CFIs greater than or equal to
0.9 and RMSEAs less than or equal to 0.6 to be a good fit of
the data.46 To compare subsequent steps of our model build-
ing process, we used Satorra-Bentler chi-square model com-
parison tests.47 Structural equation modeling was conducted
in EQS 6.2 (Encino, CA).
A total of 14 participants were excluded from the present
investigation: five participants identified as heterosexual; one
did not answer the race/ethnicity question; and eight did not
complete the depressive symptoms questions. The final ana-
lytic sample size was n= 467 (97.1% of participants who
completed surveys).
Results
Table 1 summarizes the demographic characteristics of the
analytic sample, as well as the prevalence of health problems,
health behaviors, and sexual-orientation discrimination.
Table 1. Sociodemographic Characteristics,
Psychosocial and Physical Health Problems,
and Sexual-Orientation Discrimination
Among Young Sexual-Minority Women (n = 467)
Total
n %
Sociodemographic characteristics
Sexual Orientation
Lesbian 258 55.2%
Bisexual 155 33.2%
Other 54 11.6%
Race/Ethnicity
White/European American 326 69.8%
Black/African American 54 11.6%
Latina/Hispanic 29 6.2%
Mixed/Other 58 12.4%
Age, mean (standard deviation) 21.4 (1.8)
Neighborhood
Urban 254 54.4%
Rural 86 18.4%
Suburban 115 24.6%
Other 12 2.6%
Education
High School degree or less 71 15.2%
Some college, technical degree,
or associates degree
253 54.2%
College degree or more 143 30.6%
Health problems and behaviors
Heavy episodic drinking 228 48.8%
Smoking 359 76.9%
Marijuana use 149 31.9%
Ecstasy use 17 3.6%
Hallucinogen use 16 3.4%
Prescription drug misuse 47 10.1%
Other illicit drug use 24 5.1%
Depressive symptoms, mean
(standard deviation)
13.4 (4.6)
Multiple sexual partners 88 18.8%
Sexually transmitted infection
history
23 4.9%
Overweight/obesity 112 24.0%
Sexual-orientation discrimination variables
Past-month discrimination,
mean (standard deviation)
0.8 (1.5)
Past-year discrimination 173 37.0%
Total 467 100.0%
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Correlations among syndemic conditions
Table 2 provides the correlation matrix for variables used
in the structural equation models. Among the syndemic var-
iables, 28 of the 55 bivariate pairs were positively and signif-
icantly correlated with each other. For example, marijuana
use was associated with heavy episodic drinking (r = 0.14),
ecstasy use (r = 0.21), hallucinogen use (r= 0.17), prescrip-
tion drug misuse (r = 0.31), multiple sexual partners
(r = 0.19), and STI history (r = 0.14). Additionally, past-
month and past-year sexual-orientation discrimination were
correlated with each other (r= 0.36).
Latent syndemic variable
Table 3 shows our model building process for the syn-
demic variable. In Model 1 we tested if all health problems
and behaviors comprised a syndemic variable. This model
did not fit the data well according to all the fit indices
(v2 = 140.042, P < .001; CFI = 0.512; RMSEA = 0.068). In
Model 2, we removed variables with non-significant loadings
from Model 1 (i.e., smoking, other illicit drug use, and over-
weight/obesity). Model 2 significantly improved model fit
(v2 difference = 135.575, P< .001) and fit the data well
according to all indices (v2 = 24.989, P = .201; CFI= 0.946;
RMSEA = 0.023). This showed that heavy episodic drinking,
marijuana use, ecstasy use, prescription drug misuse, depres-
sive symptoms, multiple sexual partners, and STI history
comprise the latent syndemic variable.
Sexual-orientation discrimination and the syndemic
latent variable
In Model 3 (Table 3), we added sexual-orientation dis-
crimination as the latent independent variable (IV) and syn-
demics as the latent dependent variable (DV). Model 3 fit the
data well according to all the fit indices (v2 = 33.558,
P = .059; CFI= 0.914; RMSEA = 0.029). Furthermore, the
structural model showed that the sexual-orientation discrim-
ination latent variable was associated with the syndemic
latent variable (unstandardized coefficient = 0.095, P< .05).
Because data were cross-sectional, we also fit the reverse
causation model with syndemics as the latent IV and sexual-
orientation discrimination as the latent DV. Results from
this model, located in Model 4 (Table 3), showed that syn-
demics were not an IV of sexual-orientation discrimination
(unstandardized coefficient = 0.602, P> .05). Thus, the struc-
tural model was best fit as we theoretically proposed, and
Model 3—with sexual-orientation discrimination as the IV
and syndemics as the DV—was our final model; Figure 1
presents a visual representation of our final model and
includes its standardized coefficients.
Discussion
By using the syndemics framework, our study synthesizes
several critical health problems for YSMW, a marginalized
and vulnerable group, into a single conceptual model. Our
study provides evidence that heavy episodic drinking, drug
use, depressive symptoms, and sexual behaviors comprise
a syndemic among YSMW. These findings demonstrate
that co-occurring health problems are not solely germane
to sexual-minority men,27,28,34,35 but exist among YSMW
as well. Moreover, syndemics occur at an early age, which
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may have harmful public health implications throughout the
life-course, especially if these epidemics continue to accu-
mulate and sustain themselves as women age.
Our study also shows that experiences of sexual-orientation
discrimination are positively associated with syndemics.
Our findings extend previous investigations30–33 about the
relationship between discrimination and individual health
outcomes to suggest that discrimination produces a cluster
of health problems. This further confirms that discrimi-
nation is a powerful sociocultural mechanism—and is
Past-year
discrimination
Past-month
discrimination 
.727*
.494a
Heavy episodic
drinking 
Marijuana use
Ecstasy use
Hallucinogen use
Prescription drug
misuse
Depressive
symptoms
Multiple sexual
partners
Sexually transmitted
infection history
Syndemic
.190a
.469*
.582**
.207*
.278*
.509**
.359*
.235*
Sexual-
orientation
discrimination
.239*
FIG. 1. Standardized loadings for the structural equation model of syndemics among young sexual-minority women (n= 467).
afixed parameters; *P< 0.05; **P< 0.01.
Table 3. Unstandardized Coefficients and Fit Statistics for Structural Equation Models
of Syndemics Among Young Sexual-Minority Women (n= 467)
Model 1 Model 2 Model 3 Model 4
b b b b
Measurement Model
Syndemic Factor
Heavy episodic drinking 1.000 1.000 1.000 1.000
Smoking 0.166 – – –
Marijuana use 2.586** 2.472** 2.503** 2.503**
Ecstasy use 0.736* 0.724* 0.709** 0.709**
Hallucinogen use 0.963* 0.937* 0.899** 0.899**
Prescription drug misuse 2.066** 1.865** 1.846** 1.846**
Other illicit drug use 0.144 – – –
Depressive symptoms 0.371* 9.596* 10.04* 10.038*
Multiple sexual partners 1.174* 1.142* 1.146** 1.146**
Sexually transmitted infection history 0.629* 0.567* 0.535* 0.535*
Overweight/obesity 0.771 – – –
Sexual-Orientation Discrimination Factor
Past-year discrimination – – 1.000 1.000
Past-month discrimination – – 4.698* 4.697*
Structural Model
Discrimination Factor/ Syndemic Factor – – 0.095* –
Syndemic Factor/ Discrimination Factor – – – 0.602
Model fit
Satorra-Bentler v2 (df) 140.042 (44)*** 24.989 (20) 47.762 (34) 47.762 (34)
Satorra-Bentler difference test, v2 (df) – 135.575 (24)a*** 24.258 (14)b* 22.257 (14)b*
CFI 0.512 0.946 0.914 0.914
RMSEA 0.068 0.023 0.029 0.029
(90% Confidence Interval) (0.056, 0.081) (0.000, 0.048) (0.000, 0.048) (0.000, 0.048)
aCompared to Model 1.
bCompared to Model 2.
*P < .05; **P < .01; ***P< .001.
df, degrees of freedom; CFI, comparative fit index; RMSEA, root mean square error of approximation.
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associated with multiple health problems among stigma-
tized populations.48
Though the syndemic latent variable in our study appeared
to include several health problems disproportionately affect-
ing YSMW, two critical health problems unexpectedly did
not fit the syndemic model: smoking and overweight/obesity.
This interesting finding may be driven by two unique, yet
related, factors. First, the relationship between smoking and
obesity is complex. Among the general population, cross-
sectional studies find that light-to-moderate smokers weigh
less than nonsmokers,49 and smoking cessation is associated
with substantial weight gain.50 Heavy smoking, though, is as-
sociated with higher BMI,51 and individuals at all levels of
smoking intensity gain more weight over time than nonsmok-
ers.52 Literature on the smoking-weight relationship among
sexual-minority women is weaker. Smoking initiation among
adolescent girls is associated with body image and weight
gain concerns,53 although several studies report that lesbians
are less likely to be concerned with weight and body image
than heterosexual women.54,55 We are aware of one study on
smoking and weight among lesbian adults, which showed
smoking was unassociated with BMI.56 However, in our
study overweight/obesity was inversely correlated with smok-
ing (r = 0.35, P< .001), which could be because, compared
to smokers, non-smokers have higher physical fitness and
greater muscle strength, and consequently have higher BMI.
To gain a better understanding of this relation, physical activity
and nutritional behaviors (which were unavailable to us)
should be examined as part of overweight/obesity and syndem-
ics in future studies. Second, as we describe below, our study
may be prone to sampling and self-report biases.
Our study is not without limitations. This study uses a cross-
sectional design and does not permit the analysis of strict
causal relationships or dynamics. However, our study partially
addresses this limitation by examining the data in the hypoth-
esized direction (i.e., sexual-orientation discrimination leading
to syndemics) and reverse causal direction. Our study was a
convenience sample of YSMW and may be prone to sampling
bias. For example, participants in our sample had a substan-
tially higher prevalence of any smoking compared to similarly
aged sexual-minority women in other studies.5–8 Moreover,
only 24% of our sample was overweight/obese, which is
lower than national estimates in the general population of
18- to 24-year-olds57 and counter to previous studies suggest-
ing YSMW are more likely to be overweight/obese compared
to their heterosexual counterparts.3,58–62 Alternatively, the
lower prevalence of overweight/obese in our study might
also be attributable to self-report bias,63 as all measures were
self-reported by participants. Finally, perceived discrimina-
tion is challenging to measure accurately because how indi-
viduals report discrimination can be influenced by a variety
of factors, including social environment, race/ethnicity,
perceptions, and attributions. To overcome this, we com-
bined two different measures of sexual-orientation discrim-
ination to create a single latent variable measuring this
construct. Additional methodologies, samples, and analyses
can remedy these limitations. However, our current investi-
gation is a first step in determining that health disparities in-
teract and produce risk among YSMW.
Despite its limitations, our study has several implica-
tions for public health interventions. Given the correlation
between discrimination and syndemics, implementation of
structural interventions that aim to increase support and ac-
ceptance of YSMW may greatly reduce the prevalence and
long-term health costs of disparities in this population. This
recommendation is consistent with prior research indicating
how living in a supportive social context is protective against
psychological distress and substance use among sexual-
minority youth.64–66 For example, studies of sexual-minority
youth living in supportive counties (defined as the inclusion
of sexual orientation in school-wide anti-bullying policies
and the presence of a religious climate that is supportive of
homosexuality) find that they report fewer suicide attempts
and lower rates of alcohol abuse.64,65 Our study’s research
findings suggest that similar types of structural interventions
may be able to reduce a host of health problems in YSMW.
Also, because our study found that health behaviors and
problems were interrelated, behavior change interventions
for YSMW may be more effective if they include modules
with a more holistic approach, focusing on health problems
beyond the primary targeted behavioral change outcome.
For example, including information about depression and
sexual risk behaviors in substance use interventions may
help increase their overall effectiveness. Additionally, inter-
ventions targeting one specific behavior may be able to
simultaneously improve other unique, but related, health
behaviors. Our study’s findings also suggest that interven-
tions focused on YSMW should include modules about
sexual-orientation discrimination. Providing YSMWwith in-
formation and skills to properly cope with sexual-orientation
discrimination in a healthy way and reduce related stress
might have the added benefit of alleviating related health
problems. Our study’s findings and the syndemics frame-
work may prove useful in designing and implementing inter-
ventions aimed at improving the health of YSMW.
Conclusions
Altogether, our study provides strong evidence that sexu-
al-minority women are vulnerable to syndemic production
beginning early in the life-course. Syndemics is an important
framework for public health researchers and practitioners to
utilize when planning, implementing, and evaluating future
research and intervention studies. In the marginalized and
underserved population of YSMW, syndemics theory high-
lights the existence—and drivers—of numerous overlapping
health problems and, if used carefully, can help attain health
equity.
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